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FIG. 23 



(54) PATTERN DATA GENERATOR, PATTERN DATA GENERATING METHOD, AND ITS MEDIUM 

(57) An image of an object seen from any viewpoint 
is provided in a readly understandable state by an 
attention function. The user uses a mouse to set the 
operating mode to -Navigate" and dicks on the object 
desired to be viewed by the left button of the mouse to 
place it in the selected state. A model editing tool 420 
makes the background of a panel tax display of tha posi- 
tion of the viewpoint yellow and moves the object to the 
center of an editing window In response to an operation 
tor selecting "Attention ON" by operation of the right but- 
ton of the mouse. The model editing tool 420 displays 
an object from any viewpoint In response to a drag oper- 
ation by a user by a mouse. The object can be observed 
until "Attention OFF' is instructed by the operation of the 
right button of the mouse. 
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TECHNICAL FIELD 

[OOOt] The present invention relates to a graphic data generating apparatus, a graphic data generation method, end 
a medium for the same, more particuJarty relates to a graphic data generating apparatus, a graphic data generation 
method, and a medium for the same 8ble to be used for comprehensive editing of a script etc activated in accordance 
with an operation of a client (user) with respect to a shape and position of a throe-cSmenstonai graphic able 16 be used 
for expression of an object fn a three-dimensional virtual space and with respect to a displayed three-dimensional 



[0002] More specHlcaUy, the present invention relates to an attention function. The "attention function" is used for con- 
firming the shapes of objects displayed in a "3D View" window and arranges and displays objects seen from, any view- 
point designated by a user In the correct preparation software 4 around any of one or more objects selected by the user 
by a mouse In the "3D View* window. 

BACKGROUND ART 

10003) As a description language capable of comprehensive handing three-dimensional information using the frame- 
work ol the WWW (World Wide Web) providing various types of information on the Internet, that globally constructed 
computer network, the VRML (virtual reality modeling language) has been known. 
10004] First, an explanation wit be given of the historical background up to the development of the VRML 
(0005] As an Information system able to be used on tha internet the WWW developed by the Swiss CERN (European 
Center for Nudear Research) Is known. The WWW was designed to enable text, images, sound, and other multimedia 
data to be viewed and heard by a hyper text format and asynchronously transfers to personal computers and other ter- 
minal equipment information stored in WWW servers based on protocol caled HTTP (Hyper Text Transfer Protocol) 
The WWW is basically comprised of servers and browsers. 

10006] A WWW server is comprised of server software known as an HTTP daemon and HTML (Hyper Text Makeup 
Language) files storing hyper text information. A "daemon" Is a program which manages and processes Information in 
the background when working on UNIX. 

[0007] Hyper text Information Is expressed by a description language caled the HTML Hyper text Is described by 
HTML by the expression of the logical structure of sentences by format designations known as Tags" surrounded by 
and V. Unks with other ^formation are described by Dnk information known as "anchors*. When designating a location 
ol Information by anchors, a URL (uniform Resource Locator) is used. 

[0008} The protocol for transferring a (le described In HTML on a TCP/IP (Transmission Control PrctocoWntemet Pro- 
tocol) network is HTTP. HTTP functions to send a request for transfer of htortnation from a client to a WWW server and 
transfer hyper text information ol an HTML file to the cfJenL 

[0009] A WWW browser Is often used as the environment for uses of the WWW browse" means to freely view. A 
browser executes the work for Inquiring about information to a server in accordance with an operation of a user. A 
WWW browser is Netscape Navigator (trademark of Netscape Communications Corporation of the US.) and other cli- 
ent software, ft Is possible to use a WWW browser to browse through files, that is. heme pages, of WWW servers on 
the globally expanding Internet, ccmresponding to a URL, and possible to successively follow back linked home pages 
to access various sources of information on the WWW - called "net surfing'. 

[0010] In recent years, the WWW has further expanded. SpecHicatJons for description languages for tridimen- 
sional graphics, caled VRML, have been formulated enabling description of three-drmensfonal spaces and setting 
hyper text finks for objects drawn by tiree-dirrensional graphics and enabling successively-access of WWW servers 
while following back the links. VRML browsers are being developed for displaying threeKfimenslonal spaces described 
based on such VRML specifications. 

[001 1] Details of VRML are described for example In the reference 'VRML o Shirv: 3-Jigen Denno Kukan no Kbch&u 
to Burauiingu (Learn About VRML Buffing and Browsing ThmeJXmenshnal Computer Space)', written by Mark 
Pesce, translated by Koichi Matsuda, Terunao Kamachi, Shofchi TakeucW. MsuaJd Honda. Junichi Toshimoto. Masay- 
ukl IsWkawa, Ken Miyashita. and Kazuhlro Ham, first edition published March 25, 1996. pubished by Prentis Hall 
ISBN4431356-37-0 (original work: VRML: Browsing and Burning Cyberspace". Mark Pesce, 1995 New Readers Pub^ 
ttshing. ISSN 1-56205-498-8) and the reference "VRML no SafeWn Doko to CyberPassage (Recent Trends in VRML 
and CyberPa$$age) m , Kbichi Matsuda and YasuaW Honda, bit (published by Kyoritsu)/t 996, Vol. 28, No, 7, pp. 29 to 36 
No. 8. pp. 57 to 65. No. 9. pp. 29 to 36. and Ma 10. pp. 49 to 58). 

[001 2} The formal and complete specifications In The Virtual Reality Modefing Language Version 2.0* ISO/IEC CD 
14772. August 4, 1996 are disclosed at the following home page address: 
httoyrVww.vrnriorg/Sp^ ex.htmi 
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10013] The Japanese language version is disclosed a! (he following home page address: 

htto:fl^.webtity:cai>/iiu^^ 
(0014] As a VRML 2.0 browser end shared server software, for example, the present applicant, Sony Corporation, 
has developed and is marketing "Community Place (tmdemark) Browser/Bureau*. The Inversion (test version) can be 
downloaded from the internet home page http^vs>sony.ca Ip). 

tOOIS] In the VRML 2.0, it is possible to describe and express autonomous behavior of an object in a three-dimen- 
sional virtual space. When using VRML 2.0 to prepare VRML content where an object moves around In e three-dimen- 
sional virtual space, normally the following process of work is undergone. Note that below the set of a VRML file, script 
file, eta tor realizing behaviors of a series of objects in a single virtual space is called "VRML content*. 

Routing for Preparing VRML Content 

[001CJ The general routine tor preparing VRML content Is described below. 

(1) Preparation of Model 

10017] The shape, position, etc. of an object (model) arranged in a virtual space are described based on VRML 2.0 
to prepare a basic VRML file. 

(2) Description of Sensor Node 

[0018] TouchSensors generating events In the case of click operation by a mouse (pointing operation) on objects in 
the virtual space, a TlmeSensor generating an event when a predetermined time arrives, and other sensor nodes fa 
added to the VRML tae. 

(3) Description of Routing 

10019) The description of the routing for transmission of events generated In accordance with pointing operations with 
respect to objects to which sensor nodes have been added Is added to the VRML f Be. 

(4) Description ol Script Node 

[0020] The description of a script node for transfer of events transmitted by the routing to and from en external script 
is added to the VRML file, 

(5) Preparation of Script FDe 

10021 ] A script (program) In the Java language (Java is a trademark of Sun Microsystems of the US.) tor reafteing 
predetermined behavior for objects in the virtual space based on events transmitted through the script node is 
described to prepare e script fie. 

(00221 The desired VRML content Is prepared by the process of description of the above (1) to (5). 
(0022] When desiring to prepare VRML content accompanying the autonomous behavior of an object In a virtual 
space based on VRML 2.0, an existing authoring software, called a modeler, for example, 3D Studio Max (trademark), 
or other software is used to prepare the shape of the object or animation and output (he same In the VRML 2.0 format. 
When the modeler does not support the VRML 2.0 format, it is necessary to use a converter etc. to convert to the VRML 
2.0 tormaL 

(0024] Further, descriptions of various sensor nodes etc. defined by the VRML 2.0 are added to the VRML tile using 
a text editor, scripts in the Java language are prepared using a text editor, corresponding script nodes are added, routes 
are added, eto. repeatedly. 

(0025] Finally, when confirming the actual operation, a VRML browser compattoJe with VRML 2.0 is activated and the 
behavior of the object is confirmed by a click operation by a mouse etc. 

10026] This method of preparing VRML content features an extremely large amount of compDcated work and remark- 
ably poor work efficiency. For example, when adding a field to a script node, it is necessary to revise both the script file 
and the VRML file. Further, H is necessary to maintain a match between the two. 

[0027] When designating routing of an event as well, further. It Is necessary to ensure a match of the type of the event 
{format of data). If the format of description ol the event etc. Is mistaken, when reading by a VRML browser, a compo- 
sition arror will arise and U is necessary to again revise the file. Further, each time a node is added, re-reading by the 
VRML browser is necessary, so the work efficiency is extremely poor. 
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[00281 Points have been found in the performance of the Interactive operation fn the conventional method which 
should be Improved. One example of a defect In the Interaction to the trouble and Inefficiency of the conflrmatjon oper* 
attonwten preparing a worttr^u^^ 

TheprocJuctlonoJtheworW^ and in (he second, the [meraction 

8 Is produced. Detafis w3l be discussed later In comparison with emtodiments of the present invenfloa but whBe confir- 
mation Is necessary when preparing a world. In the convention method oJ preparation shown in Fig. f.as illustrated at 
step 108 .it is necessary to use a browser. 

[0029] Further, in the past, the attention function was insufficient The ■attention function- Is used for confirming the 
shapes of objects displayed in a "3D View- window and arranges and displays objects seen from any viewpoint desig. 
io rated by a user in the content preparation software 4 around any of one or more objects selected by the user bv a 
mouse In the "3D View- window. ' 



DISCLOSURE OF THE INVENTION 

»5 10030J An object of the present Invention is to realize a desirable attention function 

[0031 ] According to a f est aspect of the present invention; there Is provided a graphic data generating apparatus com- 
prising a displaying means for displaying a three-dUnenstonal object In an editing window; an Instructing means for giv- 
ing an operation Instruction for an object displayed by said displaying means; and an attention processing means, 
wherein the attention processing means enters an attention mode in response to a first predetermined operation 

so Instruction, selects en object selected by the instructing means, and displays the selected object moved to the center 
of the editing window to enable the selected object to be viewed from any viewpoint 

{0032] Preferably, the attention processing means ends its operation In response to a second predetermined opera- 
tion instruction. 

£0033] Specifically, the attention processing means is executed by an sorting means for preparing content 
* [0034] Further, eccorting to a secwdespert^ 

method which changes to an attention mode in response to a first predetermined operation Instruction, selects an 
object in accordance with a selection, and displays the selected object moved to the center of an editing window to ena- 
ble the selected object to be viewed from any viewpoint 

[0035J Preferably, the attention mode is ended In response to a second predetermined operation instruction. 

w [0036] Further, according to a Wrd aspect of the pressot Invention, them Is provided a med^ 

gram for executing the above graphic data generating method. That is, according to the present Invention, there is pro- 
vided a medium for mediating a program which prepares content in a three-dimenstonal virtual space by an Interactive 
manner with a displaying means displaying a three-dirnensional object In an editing window, which changes to an atten- 
tion mode in response to a first predetermined operation Instruction, selects an object In accordance with a selection, 

as and displays the selected object moved to the center of an editing window to enable the selected object to be viewed 
from any viewpoint 

[00371 The program Is executed m a computer system or Is transferred through a network Including a server appara- 



40 BRIEF DESCRIPTION OF THE ORAWINQS 

[0038] The above objects and features and other objects and features of the present invention will become clearer 
from the following description given with reference to the attached drawhgs, tn which: 

45 Fig. 1 1s a Bow chart of the method of preparation of VRML content 

Fig. 2 Is a view of the configuration of a network system comprehensively handling a three-dimensional virtual 

space to which a graphic data generating apparatus of the present invention is applied; 

Fig. 3 is a view of the configuration of a content preparation software tool of the present invention; 

Fig. 4 is a flow chart of the method of preparation of VRML content executed by the content preparation software 
so tool illustrated In Fig. 3; 

Fig. 5 is a f tow chart Illustrating the processing of a basic confirmation operation In the process of preparation of 

the VRML content Illustrated In Fig. 4; 

Fig. 6 Is a flow chart Wustraung the processing of a suitable confirmation operation In the process of preparation of 
the VRML content illustrated In Fig. 4; 
55 AO* f «s a view of the configuration of a computer system In the network shown In Fig. 2; 

Ftg. 0 is a view of the configuration of a content preparation software tool according to an embodiment of the con- 
tent preparation software tool illustrated In Fig. 3; 

Fig. 0 shows windows displayed by s graphical Interface portion of a content preparation software tool of Fig. 8 in 
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a display device in a computer system; 

Rg. 1 0A to Rg. IOC are enlarged views of the CONDUCTOR window illustrated in Pig. 9; 

Rg. 1 1 is a view of an example of the display of a 30 VIEW window (editing window) Btustrated In Fig. 9; 

Rg. 12 to Rg. U are views of Ihe graphic of POINT OF INTEREST In a window of a screen of a display device; 
s Rg. 15 is a flow chart of the processing tor displaying and setting regions of tha sensor node; 

Fig. 16 and Rg. 17 are views of examples of display by a PARALLEL VIEW function; 

Rg. 1 8 to Rg. 22 are views of examples of display by an ATTENTION function; 

Rg. 23 is a flow chart of the processing of an ATTENTION function; 

Rg. 24 is a flow chart Of a routing editing processing; 
io Rg. 25 to Fig. 27 are views of examples of dfeplay in routing editing processing; 

Rg. 28 shows an example of the display of an object tor preparing VRML content 

Rg. 29 is a flow chart of the processing tor preparing first VRML content; 

Rg. 30 to Rg. 34 show examples of the display In a window when preparing first VRML content; 

Rg. 35 is a flow chart of the processing for preparing second VRML content; 
is Rg. 36 and Fig. 37 show examples of the display In a window when preparing second VRML content; 

Rg. 38 to Rg. 44 show examples of (he display In a window when preparing second VRML content: 

Rg. 45 is a flow chart of the processing for preparing third VRML content; and 

Rg. 46 to Rg. 49 show examples of the display in a window when preparing third VRML contenL 

20 BEST MODE FOR CARRYING OUT THE INVENTION 

[0039] Embodiments of the graphic data generating apparatus, graphic data generating method, and medium tor 
mediating a program tor executing the graphic data generating method will be explained next 

25 Network System 

[0040] Figure 2 Is a vi aw of the configuration of a network system 1 for comprehensively handling a three-dimensional 

virtual space according to one example of application of the graphic date generating apparatus, graphic data generating 

method, and medium of the present invention. 
X (0041] The network system 1 fe constituted by an in-house network 10, an Internet system 12. an Internet provider 

14, an ISDN (integrated services digital network) net 16, and a cflent (subscriber) system 2 connected to each other. 

[0042) The network system 1 may have a plurality of irvhouse networks 10, Internet systems12, Internet providers 14, 

cfient systems 2. etc.. but tor simplif icatton of illustration. In Rg. 2, just one of each of them is Illustrated. 

10043] The In-house network 10 is constituted by a hard disk drive 100. a server apparatus 102, a LAN (local area 
3$ network) 104, and a gateway server (GWS) 106. 

[0044] The internet system 1 2 connected to the in-house network 10 is constituted by router devices 120 and 124 

and e digital communications line 122. 

[0045] An Internet provider 14 is provided between the Internet system 12 and the ISDN net 16. 
[0046] In the network system 1 shown in Rg. 2, the In-house network 1 0 and the client (eubscrtoer) system 2 are con- 
«o nected through the Internet system 12. the Internet provider 14. and the I SON net 16. In this specification, the LAN 104. 
Internet system 12, Internet provider 14. and ISDN net 16 are referred to as the "network*. This network transfers data 
between the server apparatus 1 02 and the client system 2. ' 

[0047] Tha client system 2 connected to the ISDN net 1 6 is constituted by a computer system having a personal com- 
puter (PC) 20. a display device (DSP) 24, and an Input device (FN) 26. A storage device 28 is connected to the computer 
45 system. As the computer system, however, while the display device 24, Input device 26, and external storage device 28 
connected to the personal computer (PC) 20 constitute part of the computer system, they may be provided externally 
as well. In the present embodiment the explanation wBI be made of the case whore the display device 24 and Input 
device 26 constitute part of the computer system, while the external storage device 28 is provided outside the computer 
system. 

50 

Server Aojrarafasl Cffi 

[0048] The server apparatus 102 of the in-house network 10 is a server apparatus such as tha 'Community Place" 
(trademark) (for example, http^Vs,sony.co.fo/) which acquires through the network etc. VRML content tha! is, VRML 
55 content comprised of a VRML f Be showing the shape and position of a three-dimensional object described by the user 
by VRML 2.0 and a script file described by the user by the Java language or other programming language and activated 
in accordance with an operation by the user on the object stores the same In Ihe hard disk drive 100. and manages the 
results of the storage. 
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[0049J Be*** the set of the VRML fie (extensloawrf). the script fie in the Java tanrjuege (extenslonjava). etc. will be 
cased the VRML content 

[00501 The saver device 102 sends the VRML content of the thre^dlmenslonal virtual space stored In the hard disk 
dwe 100 to the cBent system 2 via the server apparatus 102. LAN 104. Internet system 12. Internet provider 14. and 
ISDN net 16 (hereinafter these communicaiion nodes in the network system 1 will be also simply referred to all together 
as the ""network") and displays the same on the display device 24. 

10051] Further, the server apparatus 102, In response to a request of the ciertt system 2, transfers a content prepa- 
ration software tool, that is. a program, stored In tor example the hard disk drive 100 through the network to the client 
system 2. Alternatively, it may distribute a content preparation software tool, thai is. a program, to the diem system 2 in 
> a state stored In a itoppy disk 280 or a magneto-optic disk 282. 

Explanation of Medium far Program _ , 

[0052] As the graphic data generation apparatus, graphic data generation method, and medium for the program for 
executing the method of the present invention, the.tolDwing. explanation wO be made mainly of the conjuration and 
operation at the client system 2. but the "medium" In the present invention not only includes a recording medium storing 
a computer program tor realizing the graphic data generation method of the present invention, but does not merely 
mean a program storing medium and also means a program transmission medium when downloading to the client (sub- 
scriber) system 2 described In detaj) in the following embodiments a computer program through the network system 1 
of Fig. 2 tor Ihe clent system 2 to realize the graphic data generation method of the present Invention. The reason is 
that as clear from the following explanation, when working the graphic data generation method of the present invention. 
It is possible to reaize certain processing at any location without the restrictions of concentration. The present invention 
can be also realized by a locafization. 

[0053J Figure 3 is a view of a graphic data generation method and graphic data generation apparatus, in particular a 
content preparation software tool 3 (Community Place (trademark) Conductor), of the present invention in a client (sub- 
scriber) system 2. The content preparation software topi 3 has a graphical user interface (QUI) 31 , object manager 32. 
Java compiler 33, scene graph manager 34. Java VM 348. purser 34C. HTML browser 35, and backup manager 36. 
[0D54J The g/aphical user Interface portion 31 performs a variety of window displays. 

[00551 The Java compiler 33. an external program, compiles Java programs. The scene graph manager 34 is a portion 
common with the browser. The scene graph manager 34A handles the hierarchical structure of the VRML nodes. The 
purser.34C analyzes the VRML file. The Java VM348 executes the script described by Java. 
[00561 The HTML browser 35, an external program. Is used far displaying an anchor node or disotavkio a heto file of 
a VRML node described by the HTML format 

[00571 The portion 34 comprised of the scene graph manager 34A. Java VM 34B, and purser 34C may be used 
together wfth for example the Community Race (trademark) browser provided by Sony Corporation. 
I0058J The backup manager 36 Is enabled when the "Play button on the screen of the display device Is depressed 
by a mouse to enter the "Play" mode and starts preparations for backup of the field values. The stored field values are 
successively reproduced to restore the original screen when the "Stop" button is depressed. That is. the "Conductor" 
oontent preparation software tool is designed to enable everything from editing of the world to conffrmatfon of operation 
When the -Play" mode is entered by the user depressing the Tlay" button. Conductor starts emulation of a browser in 
this state, the states of the fields change, for example, an object starts to move. In accordance with interaction from the 
user. When however the "Stop" button on the screen of the display device Is depressed by the mouse to return to the 
-normal editing mode", H is necessary to return completely to the 'state b store depressing the Play- button. What are 
necessary at this time are backup of the field values and processing for the* restoration. 

[0059) The backup manager 36 operates as follows. The backup manager 36 is enabled and starts preparation tor 
backup of the Held values when the "Play" mode Is entered. When the field values are changed for the first time due to 
changes in a moving object eta. the original field values are stored. The field values are stored by the system of suc- 
cessively stacking them (stack system). When the "Stop" button is depressed, the stored values are successively repro- 
duced (the stack is popped) to restore the state of display of the original window. 

I006O] Like when dividing a file into a plurality of files when preparing a large sired program, it is preferable to divide 
a file into a plurality of files when a worid has become large to a certain extent The object manager 32 is the portion for 
manapinB the consistency in such a case 

10061 J The route editor (not shown) is used when defining an event between fields using a route text. In the present 
invention, a node is designated using the QUI 31 . so there is no tonoer mistaken designation of names. Further, even 
if the user changes the nodes for a route, the route taxi can be automatically updated without error while the object man- 
ager 32 manages the DEF for each scope. 

[0062] Script Is used to make a more toteractive worid using Java and other languages, but script is known to be dif- 
ficult to prepare due to the preparation of content In particular, the portion connecting the Java language and VRML is 
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difficult In the presenl invention, to solve this problem, a Script Expert (not shown), explained in detail later, is provided. 
[0063] Figure 4is*e flow chart of the proc«sslng*by tha content preparation software toot 3. In the present Invention, 
the delects of the above mentioned prior art are solved by omitting, the manual work and using a QUI 31 to enable the 
work to be efficiently and automatically performed in whole tools. This will be explained briefly below. As explained 
above, the content preparation software tool 3 illustrated In Flo. 3 can execute any of tha tasks at any portion ol the net- 
work 1. but in the toDowing, tor simpKcatton of the explanation, the case of execution mainly in the client system 2 win 
be explained. 

[0064J The substance of the processing of Hg. 4 wEB be explained first. The processing of the content preparation 
software tool 3 may be roughly divided into (t) initialization, (2) preparation of a model, and (3) preparation of interac- 
tion. 

10065] At step 201, tor example, medal date 

the computer system 20. That is, a model described In VRML 2.0 Is loaded in the computer system 20 of tho client sys- 
tem 2, As the method of loading, H is possible to download the data from any portion of the network system 1 to the 
computer system 20. 

10066] At step 202. the model (object) Is edited, tor example, the model Is rearranged, the attributes are changed, or 
other editing Is performed. 

[0067] At steps 203 to 207. the interaction Is prepared. That is. at step 203, sensors are added, at step 204, a script 
node Is added, at step 205, Java programs are compiled, end at step 207, routing Is edited. 
[0068] At step 208, the operation of the results of (he above processing Is confirmed by depressing the Tlay" button 
shown In the -Conductor window (Fig. to) of the screen of the display device by a mouse. The confirmation operation 
explained referring to fig. 1 is performed by activating a browser after the end of tha preparation of the VRML content 
The operation of step 208 Is possible el any time without activating the browser. Details will be given later with reference 
to Fig; S to Fig. 6. but according to the method of the present Invention, that is; the content preparation software tod 3. 
If the user depresses me Tlay" button, the editing screen, which Is the "3D Perspective View" window (editing window) 
shown In Fig. 9 etc.. that b, is displayed as It is as the substance of the prepared content instead of the display screen 
of the VRML browser. 

[0069] Further, the addition of sensors, editing of routing, etc may be performed by interactive operation by a graph- 
leal user interface (GUI) 31 in the content preparation software tool 3 of the present embodiment 
[0070] The content preparation software tool 3 is given the additional function called a Script Expert which prepares 
a template of a script by interactive operajionand automatically compiles files when the user confirms the operation by 
an operation. Therefore, the content preparation software tool of the present enibociment is given the additional furto- 
lion of automatic compilation at the time ol confkmafion of operation. As a result the content preparation software tool 
3 of the presenl embodiment eliminates the need for performing this work by Input of a character stong of commands 
(command line). By these functions, it is poss&le to greatly shorten the time for the user to prepare content of the three- 
dimensional virtual space by VRML 2.0. 

[0071] In the present invention, the addTCon of sensors at step 203 can be simply performed by a drag end drop oper- 
ation. 

(0072] Further, in the present Invention, the editing of the routing at step 207 can be stmpJy performed using a QUI 
[0073] Further. In the present invention, lhare is a function of checking the type of the event even when adding a route 
using the route editor and therefore it is possible to prevent the user from designating a mistaken route. 
[0074] h particular, in the present invention, to overcome the disadvantages explained with reference to Rg. 1. as 
step 208. es explained above and as illustrated In Fig. 5. at any liming and without activating the browser, (1) S21 1 : 
when the Tlay" button provided in the screen of the display device Is depressed by the user as the predetermined first 
operation. (2) 821 2: the emulator is activated and it is made possible to confirm the operation at that time by the oper- 
ation of the emulator. (3) S213: After the confirmation, when me -Stop" button provided In the screen of the display 
device is depressed by the user as the predetermined second operation, the normal editing mode Is returned to. Duo 
to this, when adding nodes or making changes In programs for the script nodes simultaneously wrtti normal reparation 
of VRML content it Is possible to use Ihe browser emulator and simply confirm the operation on the spot by just 
depressing the 'Play" button. If a compilation error occurs as a result it is possible to easly detect the error, Immedi- 
ately correct the error, and re-compile the files. 

[0075] In the above confirmation operation, preferably the backup manager 88 is made to operate Hnked with the 
browser emulator. That is, during the confirmation operation of step 208. as illustrated In Rg. 6, (1) S221 : when the user 
depresses the "Play- button as the first predetermined operation. (2) S222: the browser emulator operates in the same 
way as above and the backup manager 36 is enabled and can perform backup. (3) S223: In (his' state, when tor example 
a moving object starting to move by being cScked Is clicked. (4) S224: the backup manager 36 successively stores the 
field values defining the behavior of motion of the object (5) S225; H the user depresses the "Stop" button as the sec- 
ond predetermined operation, the confirmation operation ends, but (6) S226: (he backup manager 36 successively 
restores the stored field values and resets the field values of the initial state. This enables restoration of the object In 
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device 1 28 Illustrated In Fig. 2 Is Illustrated in detail as ^fbf^tm^^n^^^Tj^ 
while the Input device 28 Is Iterated as a keyboard (KB) a^or n^rjT^ ™8"<»o«Ptka> (MO) disk 282, 
10 g"2 _ ln ""I* 19 »» lnwinton ' »>e display device 24 may be an, color display do*e suitable lor Interacts i*™ 
to, dlsptey and rxocesstng «nted with a keyboard, mouse, or other date k^nCX^lIa^l^^J 
device or color Dqtid crystal display deriee. Belor* in the specSlcatkm. asWa^^T? uTLe^^S 

drive 216 or reads data from the FD 280 or else stores the data In an MO disk 282 seMnotti ^ 

[0080] The computer system 20 displays on the display device 24 the imaae of VRML cnntam * «h« ♦k«^*.~ 
^^P-sentlrara^ 

* K ■hTl^ S l, SyS, f' S °. hBte " 6 P^P^O" wrtwara tool 3 supplied torn me server apparatus 

« i» h?^?? ° the ftvee-dknensJonal virtual space in accordance w*n a pointing openSXSeW 
using the Input device 26 to an object displayed on the display device 24. operawon oytneuse/ 

Display of Thr*A.n| rmfpc >r r p| yj, ^ 

^fta^S^L 2 taV,n9 8 *» « ^Possible to change Ihe substance of the die- 

play In the display device 24 Interactively in accordance with the operation of the user on an McZi^,^J%~Z 

£5 » poWto a dwlred petition on the acraan dlsptey*! a, th. 

date tod^n^^Sf.^1 "^" ,fl an ^ h 8 three-dimensional virtue! space or operation input 
data lor designating an ob|ect in a Ovee-dimeraionat virtual space. The computer system 20 modifies thecodont ofine 
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three-dimensional virtual apace in accordance with (he operation data and uses the VRML browser to display the same 
on the display device 24. 

Preferred Errfrotfimgnb 

a 

[0087] 8efow. an explanation wfll be made of preferred embodiments of the present Invention. 
[0088] As explained above, In the past Interaction preparation work such as the addition of a sensor to the graphic 
data (VMRL file) ot an object and routing was manually carried out by tfie user (dient) using the text editor function, so 
careless mistakes eas3y occur. Further, it cannot be f earned whether or not the result of the Interaction preparation 

to work is correct urrffl the confirmation using thai VRML browser shown at step 108 In Rg, 1, therefore It is necessary to 
activate the VRML browser for confirmation whenever modifying the interaction program, so the work efficiency Is tow 
and time is taken. This embodiment of the present Invention was mode so as to link up the operation of the model prep- 
aration and the operation of the Interaction preparation editor so as to be able to comprehenslveiy perform this work and 
so as to be able to perform the preparation work of content In the three-dimensional virtual space with a high efficiency 

is and easJy in a short time. 

[0069] Figure 8 Is a view of the configuration of the content preparation software toot 4 shown as an embodiment of 
the content preparation software toot 3 afustrated in Fig. 3. To perform the model preparation work and the Interaction 
preparation work comprehensfveiy and linked with each other, the content preparation software toot 4 comprises a 
graphical user interface {GUI) 40. an editing tool 42. a scene graph data base (SGDS) 44, a working tool 46, a script 

2D preparation una 47, end a VRML browser 308. 

[0090] The editing tod 42 is constituted by a model editing tod 420. a routing editing tool 422, a scene graph editing 
toot 424, a text editor 426, and a template preparation too! 428. 

{0091] The working tool 46 is constituted by a browser emulator 460. a f Be input/output unit 462, a file scope manage* 
mem unit 464, and & backup restore unit 466. 
25 [0092] The script preparafion unit 47 is constituted by a Java emulator 470, a Java debugger 472. and a Java compiler 
474. 

[0093] The content preparation software tool 4 is for example stored in a hard disk drive 100 and input through me 
network system 1 or is stored in the network or an external storage device 28 (floppy disk 280 or MO disk 282) and Input 
from the external storage device 28 to the computer system 20 and installed and used in the hard disk drive 214. That 
to Is. in the present embodiment the example fa explained of the case where the content preparation software tod 4 is 
realized tn the computer system 20, 

[0094] The constituent parts of the content preparation software tool 4 wiQ be explained below. 
Graphical User Ifflfirface (QUO 40 

35 

[0095] The graphical user interface (QUI) 40 corresponds to the graphical user interface (GUI) 31 of Rg. 3 and dis- 
plays an image used for the input of various data used for (he preparation of VRML content of the three-dimensional 
virtual space through the PC 20 on the display device 24 In the form of a window. 

[0098] Figure 9 Is a view of a QUI screen of a first embedment displayed by the QUI 40 on the display device 24. The 
40 GUI screen illustrated in Rg. 9 has a -Conductor window, "3D Perspective View* window, "Parallel View" wMow, 
"Resource Library" window, "Scene Graph" window, "World Wo" window, "Appearance* window. "Route" wWow, 
"Attribute' window, "Script Expert" window (not shown), and "Script Editor* window. 

(1) The "Conductor" window is used tor managemen! ol the Conductor as a whote. 
45 (2) The "30 Perspective View* window is the portion for displaying an image three-cftnenstenaBy. In the foVowing. 
the word is simplified as "30 window" for convenience. 

(3) The "Parallel View* window is the portion for displaying en image by a parallel projection. 

(4) The * Resource Library" window Is the portfon'for managing the library. 

(5) The "Scene Graph" window is the portion for displaying the hierarchical tree structure of worlds. 
so (6) The "World Info" window is the portion for setting the attributes of a world. 

(7) The "Appearance* window is the portion for setting the color and texture of an object. 

(8) The "RoUe" window Is me portion tor routing ahevent 

(9) The "Attribute" window is Oib portion for setting the attributes of the node and the name of the node. 

(10) The "Script Expert" window Is the portion tor preparing a template of a script 
«5 (1 1) The "Script Editor window fs the portion of the text editor for editing a Java file. 

[0097] Figure 1 0A is an enlarged view of the illustrated "Conductor" window, and Fig, 108 and Rg, 10C are enlarged 
views of Fig. 10A. The "Conductor" window is a window for managing the Conductor as a whole. By using the "Conduc- 
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tor" yrion, * is possible to newly prepare, read in, store, execute, and stop a world, switch the mouse mode, add or 
oeiete an object, eta 

(a) By selecting the "New* in the f De menu, it is possible to newly prepare a world. 

(b) To read a world from a lie. the "Cpenf button is depressed or X)pen'tssele<^ from the file rronu 

(c) To store a world in a file, the "Save- button is depressed or •Save" is selected from the file menu. 

(d) To confirm the operation of the world, the "Pfey" button Is depressed. 

(e) By depressing the "Pause" button during play, the play is stopped once. By depressing the "Pause- button again 
or depressing the "Hay- button, the play Is restarted. The conductor includes a mouse mode illustrated In Rg. 10B 
as an enlarged view. 

(0 "Navigate (viewpoint motion)" Is used when moving the viewpoint h the "20/3D view" window 

(g) "Move" ieusedwhen moving the object ... 

(h) "Rotate" is used when rotating the object. 

(i) "Scale" Is used when changing the scale of the object 

[0DS8] Further. In the Conductor, a Primitive Bar Rluslreted enlarged h Fig. i OC Is provided. When adding a primitive 
object like a box or cone, the object desired to be added Is selected at the Primitive Bar and the -3D VW window is 
clicked. A "Sensor" is also provided In the Primitive Bar. 

{0099) The QUI 40 receives the operation Input data input by the user using the mouse 262 of (he Input device 26 to 
depress various buttons in a window displayed on the display device 24 or using the keyboard 260 and provides the 
requted operation data to the toots of the editing tool 42 and the scene graph data base 44 That is, the GUI 40 provides 
a QUI ertvifonmerttotheuser. 

IQ1O0J The QUI 40 receives the display output data from the editing tool 42 and the scene graph data base 44 and 
displays the received data m a predetermined window of the display device 24. The constituent parts of the editing tool 
42, scene graph data base 44. and working tools 46 are activated In accordance with the operation data input to the 
QUI 40 and performs processing based on the operation data provided from the QUI 40. 



[0101 J The VRML browser 308 confirms the final substance of the VRML content prepared k\ the computer system 
20 and displays the VRML content acquired from the server apparatus 102 and In addtUon displays a help lie Dnked 
with the operation of the constituent parts of the QUI 40 to the working tool 46. As the VRML browser 308 tor example 
It Is pc€sWeto use the Community Place (trademark) browser provided by Sony Corporation. The Community Place 
browser will be explained as an example below. 1 

EfltlngTppl42, 

101 02] The editing tool 42. overall provides the user with the functions necessary for the preparation of graphic data 
of an object in a three-rj rnenstonal virtual space and an interaction program Below, the parts of the editing tod 42 will 
be explained. 



[01031 The processing functions of the model editing tool 420 wil be listed below; 

(1) The model editing tool 420 prepares graphic data Indicating an attribute such as the size and color (shapel of 
the object, its position, and operation by using the data for the model preparation *put by an operation of the user 
with respect to a model editing use window displayed on the display device 24. 

(2) The model editing tool 420 outputs the prepared graphic data (attribute of object) to the scene graph data base 

44. 

(3) The model editing tool 420 three-dimensfonaly displays this at a predetermined position of the model edtfno 
use window on the display device 24 via the QUI 40. 

(4) The model editing tool 420 may also edit the graphic data read from the hard disk drive 214 

(5) The model editing tool 420 may also edit the graphic data read from a floppy disk 280 through a floppy dfekdrfve 
216 or from an MO disk 282 through an MO disk drive device 278. 

(6) The model editing tool 420 may also edit the graphic data downloaded from the network to the computer system 
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[01O4J The model editing tool 420 having (he above various functions executes the functions characterizing (he 
present Invention as explained below: 

a. Object Display Function 

Processing tor rotation (by "Rotate* operation of "Conductor* window), motion (by "Move* operation of "Con- 
ductor" window), navigation (by "Navigate" operation of "Conductor window), and scaling (by "Scale" operation of 
"Conductor window) of object for vlevWng object from difierent viewpoints. 

b. Object Seeing Function 

The "Scale" of the "Conductor window Is used, 
c Sensor Node Region Display and Setting Function 

Operates Bnked with the browser emulator 460. 
d. Parallel View Function 
t Attention Function 

fining Efflro Tod 4# 

[0105} The routing editing tool 422 performs thB routing edttng for establishing correspondence between the graphic 
data of the object named In the current scope (VRMLffle to be edited) and script and other nodes. Note that at the time 
of routing, ft Is necessary to mate the formal of the field values of the nodes of the origination of routing and the desti- 
nation of the routing match, for example, SFBooi (Boolean value showing true or false). 

[0106] Note that details d the routing eofting processing using the routing editing tool 422 w3 J be descrfoed later as 
the setting of the format of the input data, 

Scene Graph Editing Tool 424 

[01 07] to VRML, H is possUe to arrange the nodes hierarchically. The scene graph editing tool 424 edits the hierar- 
chical structure of the objects and invisible nodes (script nodes etc.) As the hierarchical structure of the nodes, tor 
exemple. a subnode Fl showing the leaves (VRML ffie), a subnode F2 showing the branches (VRML file), a subnode 
F3 showing the trunk (VRML file), and a subnode F4 showing the roots (VRML file) comprise hierarchically a main node 
F5 showing the tree as a whole (VRML file). 

Text Editor 426 

[01 08] The text editor 426 has an editor function of a programming language suited to the preparation of a script of 
the Java language etc, prepares a source program of the script and. at the same time, automatically adds, deletes, or 
mocfiffes the variables linked with the editing work on the script node. 

Template Preparation Toot 428 

[01 09] The template preparation tool 420 is a tool used for the convenience of the user. It operates finked with the text 
editor 426. prepares a program (template) which becomes the prototype of the script by an interact™ manner In 
accordance with the operation of the user with respect to a "Script Expert" window of the display device 24. and outputs 
the same to the text editor 426. The user can easily prepare a script by modifying according to need a source program 
(template of script) which Is provided by the template preparation tool 428 and has been already completed to a certain 
extent 

Scene Graph Data BflSfl fSGDB) 44 

[0110] The SGDB 44 stores the data prepared by toots of the editing tool 42 in &ie RAM 206 of the computer 20, man- 
ages the stored data, and supplies the stored data immediately to accordance with requests ol the constituent parts of 
the ecfillng tool 42 and the working toot 46. 

Working TqpH& 

1011 1] The working tod 46 provides to the client the functions required tor the VRML content preparation work such 
as the confirmation of the prepared content, confirmation of the operation of the script, and the recordkig and reproduc- 
tion of the data with respect to the Input data 26. Below, an explanation wQ be given of the tools of the working tool 46. 
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10112) The browser emulator 460 emulates the operation of the VRML browser 308 and provides tha user with the 
same VRML content as In the case of use of the VRML browser 308. Therefore, far example, the browser emulator 460 
is used when the user confirms the operation of the prepared VRML content 

[0113] The browser emulator 460 la activated fn accordance wHh the depression of the "Play" button displayed In the 
'Conductor window of the display device 24 or Is activated by the depression of the 'Play- button provided on the key- 
board 260, stores the result of the emulation of the VRML content in the scene graph data base 44, displays the result- 
ant VRML content in a *3D View* window {editing window) shown in Fig. 6, and modUes the substance of the display 
in accordance with an operation of the user. The browser emulator 460 stops operating in accordance with (he depres- 
sion of the "Stop- button displayed in the X5onductor" window. The QUI 40 displays the original editing, use VRML con- 
tent when the operation of the browser emulator 460 is stopped. 

t0114] Note that in the confirmation of operation using the browser emulator 460, it is preferable that the changes of 
the field values arising due to motion of the moving object be successively stored and held, then, along with the end of 
the browser emulator 460 in accordance wHh the "Stop" button, the later explained backup manager 466 be simultane- 
ously operated with the browser emulator 460 to restore (he original state of display of the object 

^lnguTOjtpv1Mn}t46? 

[01 151 The file Input/output unit 462 records the graphic data of the VRML content (VRML file {extension .wrf)L script 
{extension Java), texture file (extension .bmp. .|pg, .gif) and the sound file (extension .way, .mod) stored In the scene 
graph data base 44 on a hard disk drive 214. floppy disk 280, or MO disk 282 of a computer system 20, Further, the file 
Input/output unit 462 outputs the various data of the VRML content read by the hard disk drive 21 4 eta to the scene 
graph data base 44. 

Fife Scope Management unit 454 

10116} In VRML, one scope (rang a where name and routing attached to the node are vaSd) Is given for every fie of 
the graphic data (extension .wrf), and the node names and routings are managed In units of scopes. The fie scope 
management unit 484 manages the node names In the scene graph data base 44, automatically prepares the node 
names, searches for the nodes, and propagates modifications with respect to the graphic data file to ail of the nodes 
referred to whenever referring to a plurality of graphic data «es with the same nodes. 

Bfjfitam MflriRggf 46ft 

101 1 7] The backup manager 466 corresponds to the backup manager 36 of Fig. 3. tf the browser emulator 460 acti- 
vated by the "Play" button when coiiirrrfng the substance of the VRML content displays a scene which can be Interac- 
tively operated, the state of the nodes changes in accordance wHh the operation by the user, so the field values of the 
nodes end up changing and the original scene can no longer can be displayed unless being processed in some way. 
For this reason, the backup manager 466 receives and stores the initial states of the field values of the nodes (as field 
vakies) of the scene which is displayed at first In ihe "3D view" window (three-dimensional virtual space generated from 
the VRML file) from the scene graph data base 44 when the browser emulator 460 is activated in accordance with 
depression of the "Play" button of the "Conductor window. 

{0118) Further, the browser emulator 460 outputs the stored field values of the nodes to the scene graph data base 
44 when the browser emulator 460 stops operating in accordance with depression of the "Stop" button of the "Conduc- 
tor" window of the display device 24. 
I0119J ftotothis.meGUI40disDlaysme^ 

display device 24 based on the tieto values of the Initial values of the nodes input to the scene graph data base 44. 
Script Preparation Unit 47 

(01 201 The script preparation unH 47 has the functions of compfiing, confirming the operation, and debugging the 
script prepared by the user using the text editor 426. 

Java Compiler 474 

[0121 1 The Java compiler 474 compBes source programs of the script of the Java language stored in the scene graph 
data base (SGDB) 44 to prepare the object program and outputs the same to the SGDB 44. In this embodiment, when 
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the "Play" button of the "Conductor window is depressed, the Java compler 474 can automatically compile the source 
programs of me script, that is. the fifes having - java" as extensions, to automaticaly prepare a IBe having ".class" as an 
extension. 

Java Emulator 470 and Java Dt** mT 472, 

(0122] The Java emulator 470 and the Java debugger 472 operate as the Interpreter of a program described by the 
Java language and are used by the user tor confirming the operation and debugging the script program. That is, the 
Java emulator 470 emulates the operation of the object program of the script stored In the scene graph data base 
(SGDB) 44, and the Java debugger 472 outputs the state of the Java emulator 470 at the emulation operation and tfie 
generated error to the SOOB 44. 

Characteristic Functions of Content Preparation Software loot 4 

[0123] Below, en explanation wi3 be given of the substance of the processing characterizing the content preparation 
software toot 4 of the present embodiment 

Operation Confirmation Function, and Backup Management Function (Browser Emulat o r 460. Backup Manager 46fl 

[0124] As explained referring to Fig. 4 to Fig. 6. when the user depresses the "Play- button displayed in the -Conduc- 
tor- window In the screen of the display device 24 by the mouse 262 (Fig. 6. S301 , Fig. 6, S31 1 ). the browser emulator 
460 analyzes the VRML content prepared up to tWa point of time and displays a on the display device 24. Preferably, as 
illustrated in Fig. 6, the backup manager 466 also operates simultaneously and becomes able to back up field values. 
The backup manager 466 successively stores the field values of the nodes expressing a moving object when a moving 
object eta Is clicked (Fig. 6, S223) (S224), Further, when the "Stop* button is depressed (Fig. 6. 8225), the normal edit. 
Ing mode is returned to and the backup manager 466 restores the field values (fig. 6, S226). 
[01251 That is. when the state of the VRML content at the time of starting the confirmation of operation is stored by 
the backup manager 466. the user depresses the "Stop" button displayed In the Xtonductor" window In the screen of 
the dteplay device 24 by me mouse 262, and the browser emulator 460 stops exeortlng the VRML cxwtenl tt Is possible 
to return the VRML content to the field values at the time of starting the confirmation of operation and return the sub- 
stance of the display of the object (model) of the window to that at the start of confirmation of operation. 
[0126] By this operation confirmation and backup management function, the trouble of once storing the prepared 
VRML content In the hard disk drive 214 etc. and then activating ttie VRML browse to confirm the operation Dke In the 
prior art described with reference to Fig. 1 1s unnecessary. En addition, the user can confirm the operation of the content 
prepared by the work up to then at any time during the VRML content preparation work. 

FllB Automatic preparation Function (Java Compiler 474) 

[01 27J When the user depresses the "Play* button of the "Conductor window tor confirmation of the substance of the 
VRML content the Java compiler 474 automatically compJlBs source programs of the script, for example, files having 
" java" as the extension, to automatically prepare an object program having ".class- as an extension tor example 

Script Prooram Precaution and Debugpfn g Function fText EdHor 426J 

[01 28 j The user can use the text editor 426 to prepare a source program of the script by the Java language or other 
program language suited to the script preparation and compile me source programs prepared by using the Java cam- 
pi I er 474 to prepare the object program. 

[0129) This object program Is also executed when confirming the cperaCon by the browser emulator 460 ft addition 
to when operating the VRML content by the VRML browser 308, 

[0130] Further, when adding a debug code to the source program and executing the same at the Java emulator 470 
the Java debugger 472 displays the value of the input/output of the script etc and enables the debug sine work of the 
script 

Template Automatic Preparati on Function (Text Editor 426) 

[0131 ) When the user sets the values of the Input/output of the script node by an interactive manner, 8ie template 
preparation tool 428 prepares a template (template) of the source program of fhe script suited to this setting. The user 
can use the text editor 426 to add the required ratifications to the template and thereby prepare the source program 

J 



13 



00140000.TIF (2592x3508x2 tiff) 



EP08S619BA1 

of the script fox realizing the desired event By this function, the user can eliminate the trouble of preparkig ail source 
programs ol the script by the editor and in addition can prevent occurrence of simple coding mistakes. 

Ottect Display Function (Model EtirHno Tool 450) 

(0132] The model editing tool 420 enables normal dapiay and display from (Efferent viewpoints. 

|01 33] Figure 11 Is a view of an example of an object displayed In the "3D view" window of a GUI screen of the <J sptav 

device 24. 

[0134] The model editing tool 420 displays a tridimensional perspective projection view (3D perspective view) of 
the object indicated by the prepared graphic data In the "30 View window En the QUI screen (Fig. 9). Below, this wHl be 
called the "3D view- window, in this state. It the user clcks and selects an object In the "3D View window and cflcte 
and selects one of a "Rotate* button. "Move", "Navigate", or "Scale" button displayed In the "Conductor- window of the 
GUI screen shown In Fig. 1 0A to change the rotation, motion, or viewpoint motion operation mode and further K the user 
depresses the left button of the mouse 262 and drags on the Inside of the "3D view" window or cBcxs on it by the left 
button of the mow© 262, the model editing tool 420 displays en image (object) obtained by rotating or moving the 
selected object (model) on the display device 24 In accordance with the mouse mode (rotation, motion) end the opera- 
tion of the user with respect to the "3D VleW window. When the user selects "Navigate (viewpoint motion)" as the oper- 
ation mode, thB model editing tool 420 uses the position tithe "3D VteW window clicked by the user as the viewpoint 
end displays the image when viewing the selected object from this viewpoint Therefore, according to the above 
processing of the model editing tool 420. ft te possible to view the object horn various viewpoints. That is, by using this 
function, it is possible for the user to view the object from various viewpoints. 

10135] Note that when viewing an object from these different viewpoints, It is preferable in terms of the simplicity of 
the operabtfity that the object concerned be positioned at the center of the window. Therefore. In the present embodi- 
ment, in the processing for changhg the viewpoint, (he object concerned is automatically made to move to the center 
of the window. 

10136] Further, there is a POI (point of interest) mode In the operation modes of the mouse 262 as shown in Fig. 1 2. 
When the user selects the object (model: cone) In the "ZD View" window by pointing by the mouse 262, the model edit- 
ing tool 420 matches the viewpoint to the selected object (model) and displays the same at the center of the "3D view- 
window as shown In Fig. 11 and Fig. 14. 

Seating Function of Oblect 'Modal Editing Toot 4201 

[0137] H matdng the operation mode of the mouse 262 the 'scale" In the "Conductor" window shown in Hg. 10A and. 
for example, the user moves the cursor while depressing a predetermined button of the mouse 262 or Inputting an oper- 
ation for Instructing a modification of the size of the object or data showing the size after the modification from the key- 
board 260. the model editing tool 420 modifies the dimensions (size) of the object in accordance with the motion of the 
cursor and displays the same. When the user releases the button of the mouse 262. the model editing tool 420 finally 
sets the size of the model and modifies the content of the graphic data of the object so as to display the object of the 
sire at the tlrrtB of the final setting In the three-dimenslonaJ virtual space. 

(0138] Note that It is possible tor the user to combine the mocfffcation of the mouse mode and the operation of the 
mouse 262 to make for example the routing editing tool 422 rotate and move the object and also enlarge (reduce) and 
display the changed Image in the "3D VleW window. That is, this processing is processing effective when viewing an 
object from different viewpoints. 

[013S] Further, if the user for example releases the predetermined button of the mouse 262 or performs another oper* 
ation for Instructing modification of the graphic data, the model editing tool 420 modifies the content of the graphic data 
of the object (model) In accordance with the object displayed on the display device 24. 

R9Pjpn DiSPlay and Setting Function of Sensor Node fMndd Fd Kino Tool 420 and Browser Emulator 4fim 

[0140] A sensor is provided in the Primitive Bar illustrated in Rg. 10A and Fig. 10C for generating an event when the 
user dicks and points to an object In a virtual space displayed In a window of the screen of the display device 24. When 
the sensor generates an event, script routed to the sensor Is executed, and the cursor moves outside the region (bound- 
ary box) of the sensor node, the script stops being executed 

[0141 1 The sensor node region display and setting function Is a function for confirming and modifying the range of a 
valid region in a touch sensor given to an object for generating an event in accordance with an operation by the mouse 
262 eta., a sound node outputtlng a sound in accordance with an operation of the mouse 262 etc., or other three-dimen- 
sional virtual space. 

[01 42] An explanation will be made of the sensor node region display and setting function referring lo fig. 1 5. 
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10143) S301 : The user clicks on an object In the "30 View window using the mouse 262. 

10144] S302; The model editing tool 420 operates in response to the above operation of the user. The model editing 

tool 420 selects the clicked object and causes lha bounding box surrounding the selected object to blink. 

(01 453 S303; Further, the user clicks on the 'Sensor tab of the •Conductor window in the menu screen to designate 

lor example a touch sensor (TouchSensor) orlheUke. 

(0146] S304: The model editing tool 420 adds a touch sensor etc. to the object In accordance with the operation ot 
the user. 

(0147J In this Wfal stage, the range indicated by the bounding box IncflcaUng the selection of the object becomes the 
range of the valid region of the touch etc. 

10148] S305: Further, the user Inputs a command for Instructing a modlf teatton of the range of the valid region of a 
sensor from the keyboard 260 and data showing the range of the vaGd region after the modification or uses the mouse 
262 to point to the range of «ie vaOd region after the modHicafion. 

(0149] S306: The model editing toot 420 modules (he range of the valid region of the sensor etc and displays the 
range of he valid region of the sensor etc after the change by the bounding box In accordance with the operation of 
the user. Note, in the folowing embodiments showing as (he examples, the shape of the bounding line Is represented 
as (he box-like shape (l.e., the bounding box), but the shape of the bounding Bne Is not limited to the bounding box-IKe 
shape, for mediating -out the embodiments of the present Invention. 

(01 SO) The display function and scaling function mentioned above are possMe also with respect to the following line 
(Ihe bounding box). The user can make the model editing tool 420 perform rotation, motion, and enlarged or reduced 
display of the bounding box by the above operation. The model editing tool 420 sets the range defined by the bounding 
box modified by these operations as the range of the vaSd region of the sensor etc. after modtf leatlon. 
I01S1] S307: Further, the user depresses the 'Play- button displayed in the 'Conductor- window by the mouse 262 
for confirming the substance after the modification. 

(01 52] S308: The browser emulator 460 operates In response to the operation of the user. The browser emulator 480 
executes the operation tot analyzing and displaying the content Note that preferably, as explained In the above section 
•Confirmation Operation", (he backup manager 466 Is also activated siwiltaneously with the browser emulator 460 so 
as to enable storage and restoration of lha field values due to a moving object while confirming the VRML content by 
the browser emulator 460. 

(01 63] S309. S310: In the state with the browser emulator 460 operating, for example II the user moves the cursor of 
the mouse 262 into the bounding box. the sensor generates the event and the script routed to the sensor Is executed. 
If moving the cursor to the outside of the bounding box. the execution of the script Is stopped. 
(0154] S31 1: The execution of the VRML content by the browser emulator 460 Is stopped by the user depressing the 
"S\op m button displayed In the -Conductor* window to return (he operation of the content preparation software tool 4 to 
the preparation mode. 

Parallel View Function fModal Editing Tool 420) 

[01 55] Figure 1 6 Is a view of a pop-up menu displayed In the "3D view wtodow of the display device 24. Figure 17 Is 
a view of the paraff el view function, 

(0156] If the user dicks on a predetermined button of the mouse 262 (right button of mouse) In the "3D View* window 
In a state where the browser emulator 460 is stopped, as shown In Fig. 16. the model editing tool 420 displays the pop- 
up menu in the "30 View* window. If the user selects one Item from Bie pop-up menu, the model editing tool 420 two- 
dmenskjnally displays a side view of (he object, a top view, or a view by a wire frame In the "Parallel View* window in 
the menu screen of the display device 24. 

Attention Function (Model ErfiHnn Tool 490) 

10137] The attention function (s a function used for confirming the shape of an object displayed In the "3D View" win- 
dow. It arranges and displays objects as the user sees them from a viewpoint designated in the content preparation soft- 
ware tool 4 in the three-dimensional virtual space around one among the one or more objects selected by the user by 
the mouse 262 in the "3D View- window. 

C0158) The model editing tool 420 displays one or more objects prepared In the -3D View Window arranged in a 
three-dmensfonal virtual space. 

[0159] As the menu screen displayed on the display device 24. that Bluslrated in Fig. IB and Fig. 19 Is shown. Figure 
20 to Fig. 22 are views of objects displayed In the "3D View" window as first to third examples showing the attention 
function. The objects shown in Rg. 18 to Fig. 19 are cones, but the objects displayed In Fig. 20 to Fig. 22 are embel- 
lished cones. 

(01 60] The attention function will be explained with reference to the flow chart of Fig. 23. 
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to enter me viewpoint motion (Navtgate) moda 18 

? ^ ? « for the conical object shown In FJg. 10 or the conical cbiect and 

he ™^hed cytlndrfcaJ object shown in Rg. 20. Tha model editing tool 420 surr*xxte the J!S2oSteStiSX 
the bounding box to Indicate that it has been selected. ^ 
[0163] &J23, S324: The user selects "Attention On' of the pop-up menu displayed by dlcWng the right button ot tha 
n^^asetKwnlnno. 10. Oue to this, the model edting tool 420, e* shown In Rg^9or Fig. 21 . chances Z 
ba ^ r ^°l^ a ****** P^ 1 ^ a**** pand to yeJIcw and changes the direction of the line of sight so mat the 

[0154] S32& Whan the user depresses the left button of the mouse 262 and drags around the obiect as fflustrated 
In Rg. 22; the rjc^ rtthev^^ 

sWe toview the object from various directions, mat fe, the model editing tool 420 changes the subatancaof the display 
of the "3D VfeW window In accofdance with the designation of the user to an Image of the conical obiect and crfndtori 
objetf as seen when using the position designated In the three-dimensional virtual space as Ihe viewpoint In this way 

played JnfJie -3D View- window rotated In the mree^menstonal virtual space and therefore can easJy^a ItL 
of the entire Image of the object. 7 

fJi 6 ? When HnlsWn 9 toe user, as shown m Rg. 19, selects -Attention OFF" In the pop-up menu. By 

this, the attention function oi the model editing tool 420 b ended. 

Routing Etflirm Function; Settinn of Tvoe m i™a n a ta /Routing Frftin? Tnni a*>?) 

PI ?L! n lf RML R * 1)08815,0 10 deHne * 8 * mnster 01 0vents between ,ieU6 of the nodes by the route text such 
as tne following: 

ROUTE NODE 1 .field 1 TO NODE2.fieW2 

zsz r ^.rr- *»• * 

I? 1 W l J?f" me ^ w,ect5 the fteW najnas 01 "odw on the side Inputting an event, the routing editing function dis- 

selected event as a puli down list (drop down Ost) In the ComboBox. By presenting to the user Justtha field names for 
which m^ 

work of the describing the routing Is made easier for the- use/. e 
[0169| The routing editing function wfii be further explained with reference to Fig. 24 and Fig. 25 to Ffa 27 
[0170} r^e24lsaflowchartoftheproc^^ ' 

^ 25 10 F, °- 27 BrQ v,ews 01 th8 ***** 8howlrt 8 an example of the routing editing function. 
£L • ^ Th .?/^ nfl editing function, in other words, the processing for setting the type which may be Input will be 
^^mteuw™ 10 24 * ^ foI ° Wb1fl pf0C8S6infl fe exocuted ^ fntemcfive manner of the routing editing 
inJiL? 3 !^ 8 T 0 ^", lB ° pe ' Kd routing editing Jed 422 Judges il the mouse has been 

iTwir ^ ^ ' fet) " n ° dB nam6S * ^ ReU < We "^ 

ET^U^' ™° I^IS^l^f 22 . 8 ^ 0,0 node names (^^Mame) or their field names (eventOut) of the 
swe outputtjng events which can be selected and displays the same as a pull down list (also called a ComboBox) 

ill*, ^? 3: 5r ^ 6xamp,e 18 tf8p,ayed by ,h * routfn 9 too1 4 *2 ® the node name (NodeName) of the side 
outputtlng the event selected by the operation of the user to select from the menu using the mouse and IsAcW for 
example is displayed by the routing editing tool 422 as the field name (eventOut) from the pun down list oTsoJaved as 
shown in Fig. 25. The data type (Date Type) preset for the selected field name, for example SFSool (B«x^Sue 

^ TJ?L Va,UG * FAL5E (0 > 01 TRUE < 1 »' 18 O^y* as ^ance tn (he right adjoining 
region of the field name (eventOut) by the routing editing tod 422. 

10176) S334: Whether or not there has been a mouse operation by the user for di&olavfna tha nun down it* »h« 
node names (NcdeName, of the lower skfe i^utting the everTfc judged bySS tcS^ 

[ ^^ n ^JtTl n * '2tf , J Br B E?!*. TLr 3nd ^ rare displayed by the routing editing tool 422 in the 

pul down Est as node names (NodeMame) of the input side of the event which may be selected. 

{0T78] S338: The node name (NodeNama) of the side inputting the event selected by the operation of the user to 
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**ert from the menu using the mouse 282 is displayed by (he routing editing tool 422 from the pull down list shown in 

(OTTfl] S337: Whether or not there has been a mouse operation by the user for displaying the puB down list of the field 
rvarnes (oventln) of the lower side Inputting the event is judged by the routing editing tool 422. 
!?! 8 JLfff; ^ ' n ^ 27 - J uBt th0 ^ na ™ 5 (aventOut) of the side irputting the event which can be selected 
are dfeplayed in e pull down list by the routing editing toot 422. m this case, only the field names named -on" thaTlMhe 

se£^ ^r^^f t3 Si Pre68 L f0 ^ e fieW n ™» ^ e outputtrng the event already 

selected by the user (in this case, winch match SFBool). are displayed h the pull down Ust by the routing edlling tool 

iffS L Sf 1 T na T_ (eV9nt ° Ut) ^ fta "Ode the side inputting the event selected by the menu selection 
opemtJcri^errousefromtheM 

r^andmfsmatcriesd 

P l£L!£ Ul,nB '? dd9led ^ seIaclIn S ^ desired to be detetad and then depressing the "Delete- button The 
routing editing tod 422 deletes the routing concerned in accordance with this c^araST 

Scrfat Editing Function fTfart Frffar 4gm 

* of * node Ceventln-.'-evehtOut), the text editor 

jt ^tv^y™™** program of the script corresponding to the script node so as to be compatible 

with tho value of Iho input/output after the modification. v e 

Ella Scooe Function (Sonne Graph, grfjfag Tftrt ti»4) 

££ JjTJTT' 8e,0CtS ?LT L ,fl . 9 tobeedItedf "^ Xc^uctor- window etc. of the menu screen of the 
dispby device 24,^b scene graph ^!nQ tool 424 displays the nodes referred to by the selected VRML fie to be edHed 
L?* hf ^^ ^^^e form of for example a WerarcWcaJ tree, The set of nodes referred to by the VRML 
/He to be edited in this way wili ateo be referred to as a TBescope". ' 

^rJ^^Hfyl^t 1 ? yi"^ 5 s norf6S to™*}** ecrfpt Reparation, and other editing to the fie 
£^ ?"?27* J*"*™ Furthaf ' th0cont ^ of thefllescopeand the nodes which may be edited 

^^^J^ 1 ff*; 0 ^ n l8 J?f d ^"Ohout the nodes in the same VRML fife (In file scale). When 
? 8 fi 9 0f 018 '"P^P* of the script node in the same VRML file Cevenfln". 'eventOut). the text 
Jf5J2? a^matically changes the source programs of the script corresponding to the script node In me same VRML 

maintain the match of the descriptions between the script nodes (Wine managamen! function). Further in the VRML 
tt'n^^^ " 8 tSXt 426 changasU^e nC sott^ 



S n^^ ^l * ^ B °? th i ca89 01 P f <* arin 0 the content (first content) for attaching a sensor to the 
£ ,nl^^ ^ 28 ™* nQ ^^rigm or darkfturnlng ON/OFF the fight) In eccc^cewfth oof™ 

[0191] The VRML content is prepared by the process illustrated In Ffg. 29. That Is, 

S401 : Preparing the graphic data [arranging the geometry node of the object {geometry node (cone)}) 
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S402: Adding the sensor (arranging the sensor node (TouchSensor) 

8403: Attaching a light node [arranging a node prescribed by VRML {common node (PointUghq) 

S404: Naming the node being routed 

8405: Setting the route 

S4C8: Confirming the operation 

[0192] Details of the process will be explained below: 

S4Q1 ; Preparation of Graphic Data f Arrangement of Geomftfrv NnH« (Qatfl 

10193} The user arranges the object In the fore*dIrnensloneJ virtual space (world) to construct the entire setup. The 
object which can be arranged In the three-dimensional virtual space as the object by using the content preparation soft- 
ware too! 4 te provided by far example a basic node of VRML 2.0 or library window.. 

[0194J ft is also possible far the content preparation software tool 4 to read the graphic data of an object prepared by 
other modeling software by converting this toafMetorrrmtcornpatft)lBwilhVRML2.0. 

[01 95) When the user activates the content preparation software tool 4, the graphical user interface (GUI) 40 displays 
the GUI menu screen shown in Fig. 9 on the display device 24. When the user selects the item of Tile/New' in "Con- 
ductor window by using the mouse 262 etc, the model editing toot 420 of the content preparation software tool 4 newly 
prepares on empty world. 

[0198] The user performs the work for placing the contest object (cone) in the prepared empty world. When the user 
selects "Cone- from the "Geometry" tab of the "Conductor window and dicks on the window for the graphic data prep- 
aration (hereinafter described as the "30 View" window), the model editing tool 420 of the editing tool 42 prepares the 
graphic data of the object (cone) and displays the conical shape (cone) shown in Rg. 28 in the *3D View" window. Note 
that, at this time, it fe also possbie for the user to use the attention function of the content preparation software tool 4 
to dspfay the image visible when moving the perfohery of thB object (cone) In the three-dimensional virtual space in the 
"3D View window and confirm the shape of the object (cone). 

S402: Addition of Sensor f Arrangement of S*n*r* NoHp gfrcji S fflsaaj 

(0197) In order to add motion to the object to the three^firneratonal virtual space or mate tote react with the operation 
of the user, It Is necessary to add a sensor to the object, detect a constant condition for the operation ot the user with 
respect to the object, and transmit the change thereof as the event to the other nodes. 

[0198] Below, this will be explained by taking as an example the add-on of the touch sensor (TouchSensor) for detect- 
ing a pointing operation by the mouse 262 with respect to the object 

[0199] The censor Is added to the object by ptadng the object to the selection state and then generating the sensor 
(TouchSensor). 

(1) First, when the user effete on the object (cone) in the "3D View" window, the model editing tool 420 selects the 
dieted object and makes the bounding box surrounding the selected object bfnk. 

(2) Further, when the user clicks on the "Sensor tab of the "Conductor window, selects the touch sensor (Touch- 
Sensor) located at the rightmost side of the "Sensor tab, and clicks on the "3D View" window, the model editing 
tool 420 adds the touch sensor to the object and adds the data thereof to the graphic data of the object Note that 
at this stage, as mentioned above. It Is also possible for the user to use the keyboard 280 or the mouse 262 to mod- 
ify the range of the valid region of toe sensor (TouchSensor). 

I0200J Figure 30 la a view of Ihe "Scene Graph" window In the menu screen. 

[0201 J The scene graph editing tool 424 modifies the content of the display of the "Scene Graph" window in the menu 
screen as shewn in Fig. 30 in accordance with the addition of the touch sensor to the object The user can confirm that 
the touch sensor (TouchSensor) was added to the object in this example a cone, by referrtog to the "Scene Graoh" win- 
dow shown In Fig. 30. 

[0202J This example shows a case of adding a sensor fToochSensor) to a simple object such as a cone, but it Is also 
posstole to add a sensor (TouchSensor) to a more complex object than a cone by a similar operation of the user. 

S4Q3; Addition of Common Mods /Pntntl tqhf) 

[0203J In VRML 2.0, the operation h? described by the flow of transmitting the event detected by the sensor (sensor 
node) to another node and having the node receiving the event modify Hs state. 

[0204] Below, this will be explained by taking as an example a case when a common node (PointUghl) tor making the 
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Jkjht bBnk is added as the node receiving the event. 

[0205] The common node (PomtUght) lies In the "Common' tab of the "Conductor window. However, when producing 
a light el the same position as the object while maintaining the Illustrated display as ft Is. it becomes tnvisbfe. therefore 
it is necessary to move the viewpoint In advance. 

{0206] When the user makes the "3D View" window active and for example depresses a down arrow key i of the key- 
board 260, the model editing toot 420 displays the object seen from the posiilon of a sfightly away from the viewport m 
the "3D View- window. When selecting the common node (PoirrUJght) In this state, the modal editing tod 420 displays 
the object (cone) brightly as shown in Rg. 31. 

S4Q4; Naming of Node to be PouTrcl 

[0207] Next, the user carries out routing between nodes, for example, establishes correspondence from the sensor 
(TouchSensor) to the common node (PoHUght). 

[0208] The 'routing" means the connection of the two tor transmitting the event among nodes, for example, from the 
sensor to the script 

[0209] In order to perform this routing, it is necessary to first add a name (DEF name) to the sensor. 

[0210] Figure 32 and Fig. 33 are views of me work of naming the sensor node by the -Attribute" window. 

[021 1] The "Attribute- window Is a window for modifying an attribute of the selected object The name (OEF name) Is 

added to the node by an operation with respect to the "Attribute" window. Here, this wis be explained by taking as an 

example a case where the user selects the sensor (TouchSensor) from the "Scene Graph" window and adds the DEF 

name (TS1 , PLt) in the •Attribute" window. 

[021 2] As shown in Fig. 32, when the user designates the position of the "DEF name" in the "Attribute" window, types 
"TSr from toe keyboard 260, and pushes the return key and, further, as shown in Fig. 33, selects the common node 
(PotntLighQ from the "Scene Graph' window, types "Ptr, and pushes the return key. the scene graph editing tool 424 
adds the OEF names TSt" and "PLi " to the sensor (TouchSensor) and the common node (PointUghl), respectively. 
[0213] Further, when the user double clicks for example the "On" field of the common node (PointUght) of the 
"Attribute" window, the text editor 426 turns off the initial state of the Bght and adds the same to the graphic data of the 
object 

S4Q5; Setting of Rwte 

[0214] Figure 34 Is a view of an example of the "Route* window used for setting the routing between nodes. 
[021 5] The user performs sets the routing so as to transmit the event generated In the sensor (TouchSensor; TS1) to 
the common node (PointUght; PL1). The content preparation software tool 4 sets the routing by the "Route" window 
shown In Fig. 34. 

[0216] In the "Route" window Illustrated in Rg. 34, the upper "NodeName" position is used for setting the node name 
on the output side, wh3e the lower -NodeName" position is used tor setting the node name on the Input side. Since the 
event Is to click on the sensor {TouchSensor) and then torn (he light on/off, when ths- user sets TSt to "NodeName" on 
the output sWe and selects TsActive" tor "eventOut", toe format "SFBooT Is displayed on the right side. Note that the 
display of "SFBool" on toe right side indicates that the formal of the event transferred in TsActive" is SFBoot 
[0217] The user sets PLI in "NodeName'* and sets "on" in "event In" as the setting on. Uib input side. 
[021 8] in accordance with the setting by (he user, the routing editing tool 422 mocffles the display of the -Route" win- 
dow of the display device 24 as shown In Rg. 34 . 

[0219] When the above setting is ended and the user depresses the "Add" button, the routing editing tool 422 estab- 
lishes correspondence between the sensor (TouchSensor) and common node (PointUght) for the routing and adds the 
route among nodes. 

S406: Confirmation of Operation 

[0220] When the user depresses the "Play" button displayed on Ihe display device 24, this is Input to the graphical 
user interface (GUI) 40 of the content preparation software tool 4 and the operation of the VRML browser 308 is emu- 
lated by the browser emulator 460 of the contort preparation software toot 4. Therefore, it is possible to confirm the 
VRML content at any timing during the work for preparation of the VRML content without activating the VRML browser 
308. 

(0221 ) Further, when the user depresses the "Play* button displayed on the display device 24. the normal content 
preparation work is returned to. 

(0222) Below, the work for confirmation of the content will be explained. 

[0223] When depressing the "Play* button (burton with right lacing triangle mark) located at the bottom left of the 
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"Conductor* window by lha mouse 262, the content preparation software tool 4 em dates the operation of the browser 
by the browser emutetdr 460 from the operation tor preparation of fte content (preparation mode) and then shifts to the 
operation tor confirming the prepared content (simulation mode). 

|0224] When shifting to the simulation mode the backup manager 466 stores the states of the nodes of the VRML 
content at this point of time end the viewport of the user. The bmwserem^ 

and displays the same on the display device 24. When the user depresses the object (cone) displayed in the ^30 View* 
window by the mouse 282 while the browser emulator 460 executes end displays the VRML content, the object is die- 
played bright (Light ON) when depressed and the object (a displayed dark (Light OFF) when not depressed. 
[02251 In thte way. in the simulation mode, when the user cflcks on the object (cone) by the mouse 262. the sensor 
(TbuchSensor) attached to the object detects the clck end the event is generated The generated event Is transmitted 
to the common node (PolntLfght) by the setting of the routing, the colon node (PointUght) changes the state, the object 
is turned ON, the event Is generated by the similar flow even at the end of the dick, and the common node (PointtJoht) 
turns off the light of the object 

J02261 Further, when the user depresses the "Stop* button (button with square mark) of the -Conductor window by 
the mouse 262, thB content preparation software tool 4 returns to the usual content preparation mode. 
10227} When returning to the VRML content preparirtan mode, the backup manager 466 returns the state of the con- 
tent to the stored Initial state at the point of time wtien It enters Into fhe simulation mode and further returns the view- 
point of the user to the position at the poht of time when tt enters Into the simulation mode. The model editing tool 420 
displays the graphic data of the initial state in fhe "3D View" window,. 

StCtaoe of Prepared VRML Content 

(0228J When storing the file, when the user designates the file name by the Tile/Save As" menu of the menu screen 
the f De input/output unit 462 records thefile of the VRML content stored in the scene graph data base 44 in an external 
recording medium 28 via the hard disk drive 214 or the floppy disk drive 21 6 and the MO rfskdrwe device 21 8. It is also 
possible for the user to open and view the file of the recorded content by the browser 308. 
J0229) As explained above, ft wll be understood that, when preparing and confirming simple content tor displaying 
the conical object bright or displaying it dark In accordance with a click by the mouse 262. it Is possible to add the 
graphic deta of the object, add a sensor, and add the routing by an Interactive operation by the graphical user Interface 
40 without programming by input ol a complex character train command. 

Preparation of Complex Content 

(0230J Betow. an explanation will be made of the case of preparing VRML content (second content) changing the color 
of the object when the mouse cursor comes over the object as a second specific example of preparation of content of 
three-dimensional virtual space (VRML content) using the content preparation software tool 4. 
[0231 J The above VRML content was comprised to transmit an event generated by a 6ensor (TouchSensor) attached 
to the object to another node fcommoh node <l^>MLight)]. but In VRML 2.0. script is Interposed between the sensor end 
the other node and further complex motion can be resized. 

10232) For example, In order to reaize the second content by VRML 2.0, the color of the object (cone) Is designated 
by the material attnbute. This material attribute includes a plurality of fields. By setting diffuse color as the material 
attribute, the color of the Object can be changed, tn such a case, ft Is necessary to set the material attribute "diffuse 
color in accordance wilh the generation of the event, tn such a case, dlffuseCobr can be set by interposing the script. 
102331 The work of preparing the second content becomes the routine Illustrated in Rg. 35. That is, 

S41 1 : Preparing the graphic data (arranging the geometry node (cone)) 
S41 2: Adding a sensor (arranging a sensor node (TouchSensor)) 
S413; Naming the node to be routed 
S414: Preparing the script 

S415; Deserting a program corresponding to the script (only debug code) 
S416: Setting a route to the script 
841 7: Confirming the operation 

S418: Describing a program corresponding to the script (setting the color) 
S41 9: Setting the route to the material node 
S420: Confirming the operation 

I0234) Note that, the operation of steps 41 1 and 412 is the same as the operation of steps 201 and 202 described 
with reference to Fig. 29, so the explanation will be omitted. 
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[0235] Below, (he work of the preparation of (he second content will be explained. 
S413; Naming Nods to bo Routed, 

10238) In VRML 2.0. in order to perform the routing, it is first necessary to add names. In the preparation of the first 
content as mentioned above, names (TS1 and PL1) were added to <hs sensor (TbuchSensor) and common node 
(PoinlUght). in (he preparation of the second content it is necessary to further name the material attribute. 
(0237] Figure 36 is a view of the "Appearance" window in the menu screen 

10238] In VRML 2.0, the material attribute is contained in the appearance node for selling an attribute such as the 
color added to the object and the bit map data, tn the content preparation software tool 4, the 'Appearance" window of 
the menu screen Is used for the editing of (he appearance (Including material texture, etc.) of the graphic data of the 
object selected in the "3D View* window. 

[O239] When giving a name to the material attribute of the object the user first clicks on and selects the object by the 
mouse 262, selects the "Material" tab of the "Appearance" window shown in Fig. 36, and gives a name, for example, 
»CON£1_MAT\ 

S4H; Prpparcflfon Pf Script Node 

[02403 In VRML 2.0. there is a node for interfacing with (he script program referred to as a script node. This script 
node is contained in the VRML file and enables the description of a complex operation by using a script described by 
for example the Java language. However, the script node has an Interface function, so has a close relationship with the 
opposing script far the interfacing and further enables definition of a plurality of Inputs/outputs, therefore It becomes dif- 
ficult for the user to understand this, 

10241 J For this reason, in the content preparation software tool 4, there is & function referred to as a "Script Exp err 
for simplifying the description of the script 

[0242] According to the "Script Expert" function, by defining the tnputtautput of the script the template of the script 
program can be automatically generated and further also the input/output field can be edited by using the "Attribute" 
window 

[0243] Figure 37 and Ftg. 38 are views of an example of the interactive operation for preparing the script Figure 38 
shows the interactive operation at the time of pop- up 

[0244] When the user selects "Script/Expert" by the mouse 262 in the menu screen of the content preparation soft- 
ware too) 4. the template preparation tool 428 opens the interactive operation for preparing the script shown In Fig. 37 
and Fig. 3S. 

[0245] m this interactive operation, "DEP of the uppermost position is used for naming the script node used for the 
routing to the VRML file of the script The user Inputs for example "SCI* to this position as the name of the script node. 
[0246] 'CtassNamB- of the position under "DEF" of the interactive operation Is used for attaching a class name to the 
scrfpt of the Java language. The user attaches for example the temporary name "SCr to the script 
[0247] Further, the user defines the input/output of the script node at the further lower position in the interactive op or* 
ation. In the preparation of the second content the event generated by the sensor (TouchSensor) is input to the script 
therefore the user changes "OataType" on the "event In" side from the sensor (TouchSensor) to "SFBoof* compatible 
with the format when transferring the event from the sensor (TouchSensor) and changes "field name" to TnBool". 
[0248] The output of the sensor Is transferred to the script for controlfng the color of the material, therefore the user 
changes "DataType" on the "eventOut" side to "SFColor" and changes "field name" to "outCobr". 
(0248] The substance of the display of the interactive operation at ihe point of time when the user ends the set-up 
necessary for the preparation of the script node is as shown In Fig. 37. 

[0250] Further, when the user depresses the "OK* button at the bottom portion in the interactive operation shown In 
Fig. 37 by the mouse 262. the template preparation tool 428 prepares the script node and prepares the template of the 
script corresponding to the script node. 

S415: Description of Debug Coda 

[0251 ] The content preparation software tool 4 further has a function of supporting and executing the description of 
the script by the Java language. That ts> the tsmptate preparation tool 428 prepares the template of the program cone- 
spending to the script node, outputs the same to the text editor 428, and supports the description of the script by the 
user. When using the content preparation software tool 4. the user can prepare the script by Just editing and making 
modifications to the template prepared by the template preparation tool 428 by using the text editor 426, therefore the 
trouble required for the preparation of source program of the script may be made very small. 
[0252] Further, the user can use the Java compiler 474 to compile the script program pr spared by the template prep- 
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amlion tool 428 and the text editor 426. Accordingly, the trouble of stopping the content preparation software tool 4 and 
activating the cornier for the Java language whenever the source program of the script Is prepared becomes unnec- 
essary. 

10253] By the work up to this point of time, the newly defined template of the script to prepared and the edting of the 
script becomes possUe. However, the template prepared by the template preparation tool 428 is only defined by the 
basic part of the Input/output at this point of time end does not contain a program for actually realizing the event. Fur* 
ther, it Is also possible for the user to edit the temptete by using the text editor 428 by the script description support and 
execution function to Immediately prepare the script for modifying the color of the object, but It is desirable to confirm 
whether or not the prepared template actually operates by the debug coda before this. 
[0254] Figure 39 Is a view of the screen of the editor displayed by the text editor 426. 

(0255] In accordance with the operation of the user, the text editor 42$ displays the template prepared by the template 
preparation tool 428 in the window for text editing of the display device 24 shown In Fig. 39. 
[0256] As shown In Rg. 39, the field name on the output side defined In the work heretofore Is defined as the private 
variable (part of private SfCoJor mjoutCoJor). In the InrttatizeO method, the code tor Initializing this variable is embed- 
ded. A method such asJnBootCSQ Is caned up when there is an Input event A program operated by the input from the 
sensor (TouchSensor) is described In this method [JnSoolCBO]. 

[0257] For example, when the code for viewing the value erf the Input from the sensor is added to the template, the 
following debug code is added to the JnBoolCBO method. 

Table 1 

System. out ►print In ( "^inBoolCB ( ) called: 
" *ev • getValue ()); 



[0258] When this debug code te added and the user cScks on the right button and selects "CompBe" from the popup 
menu, the Java compier 474 Is activated, the templates (source programs of scripts) to which the debug code was 
added are compiled, and the message in the compilation Is displayed at the lower part of the edtor. 
[0259] Note that, when the user depresses the "Pray" button for confirmation of operation, the Java compiler 474 auto- 
matically complies the source programs of the prepared script to prepare the object program, and the browser emulator 
460 executes the automatically prepared object program. Note, in this case, H an error is generated during the compi- 
lation, the browser emulator 480 does not execute the VRML content. 

[0280] When the compilation normally ends, the Java compiler 474 displays the word 'Finished" on the screen of the 
editor. When the compilation abnormally ends, a compilation error is displayed. When a compilation error is displayed, 
the user uses the text editor 426 to confirm again whether or not. there Is a thing error and amend the program (tern* 
plate), then executes the compilation again, whereby the error can be eliminated. 

[0261] At the fame of the debugging by the Java debugger 472, the data indicated by the debug code is Displayed in 
the "Route" window, therefore, In this case, the user can understand the value of the data Input from the sensor at the 
time of execution of the script 

[0262] Figure 40 Is a view of an example of the script "Attribute 1 ' window able to be used for the editing of the "evantln" 
and "evertOut" of the script node. Note that, for the editing of "eventtn" and "eventOul of the script node, the "Script 
Attribute" window shown in Fig. 40 Is used. 

[0263] When "eventln* or "eventOut of the "Attribute* window of the menu screen is depressed In a state where the 
user selects the script node, the "Script Attribute" window shown in Fig. 40 opens. 

[0264] When the "formal" and "name" are set In the input field of the "Script Attribute" window and the "Add" button 
Is depressed by the mouse 262, the text editor 426 adds a field to the script and further modifies the scrpt node in the 
scene graph data base 44. 

[0265] Further, when the user oTsotays the Input/output attribute of the script In a table in the "Scrpt Attribute" window, 
designates a field, and depresses the "Delete* button by the mouse 262. the text editor 426 erases the description of 
the field from the script. 

[0266) Further, when modifying the "format* and "name" of the field of the script the field of the script is erased once, 
then they ere newly added 

[0267] When the script node is modffied by the above operation, the text editor 426 automatically modifies the source 

program of the script so as to be compatible with the state after modH icattan. 

[0268] A concrete example of the automatic modification of a source program will be given next 
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[0269] For example, when the user displays Ihe "eventOur side in the "Script Attribute" window shown in Fig. 40. des- 
ignates the nypeName" side as *SFBooT, designates the "BwUName* side as "outColor", and depresses the "Delete" 
button, the text editor 426 automatically erases Die 10th row of the script shown in Fig. 39 (private SFCotar 
rnoutCoior;) to reflect the modification. 

S476: Settinci ot Route to Scrint Nnrin 

[0270] Rgure 41 is a view of an example of the content of the "Route" window. 

10271] As mentioned above, in order to make the script operate, routing is necessary, in the second script, in the 
"Route - window shown in Fig. 41, the event generated by the sensor (touchSensor) is routed to the script node, and 
the color of the object (cone) Is modified. 

10272] Rgure 42 is a view of the substance oi the "Java Console" window displayed by the browser emulator 460. 
[0273] When the cursor of the mouse 262 passes through the object (cone), if the routing is performed making the 
event generated by the sensor (TouchSensor) "feOver" and the field of the script node receiving the event In Bool" des- 
ignated by using the "Script Expert" function, the Java debugger 472 displays tor example a message of the content 
Bhown In Fig. 43 In the "Java Console" window. 

S*17; Confirmation of Operation 

[0274J In the work of describing the debug code of step 415 (S415), the debug code is added to the script, therefore 
when the message shown in Rg. 43 is displayed in the 'Java Console" window, the user can confirm whether or not the 
script operates without error. Further, in order to confirm the operation of the second content, the user may depress the 
"Play" button of the display device 24 In the same way as at the time of confirmation of operation of the first content. 
10275] Further, when there is a necessity for cf splaying the value of Ihe output ot the script when the user selects the 
"view/Java Console" menu of the menu screen, the browser emulator 460 displays the "Java Console" window ehown 
inRg.43. 

[0276] Further, when the user depresses the "Ray" button of the menu of the display device 24, the browser emulator 
460 emulates the operation of the VRML browser 308 and displays the object (image) of the three-dimensional virtual 
space indicated by the VRML content in the "30 View" window. Further, when the user moves the cursor tn the "3D 
View window to the object by the mouse 262. as shown In Fig. 41, the Java debugger 472 displays the message "true" 
in the "Java Console" window, white when the user moves the cursor away from the object, the message "false" Is dis- 
played. 

[0277] The substance of the display of the "Java Console" window shown In Rg. 43 shows that, when the cursor of 
the mouse 262 comes to the object, the sensor (TouchSensor) attached to the object detects this state and generates 
an event this Is transmitted to the script node, and the script node receives the event The display in the "Java Console" 
window is carried out by the execution of system.outprintlnO in the method. 

[0278] MotB that even in a case when the cursor of ihe mouse 262 Is moved away from the object the event is sfnv 
Dariy transmitted and the result of the operation is displayed tn the "Java Console'' window. 
[0279] When the user debugs the script, as mentioned above, it can confirmed whether or not the event Is being nor- 
mally transmitted to the script by adding the debug code to the script 

S418: Descrbtfon of Proora m Corresponding to Script 

[0280] Rgure 44 is a view of an example of the script obtained by adding codes for changing the color of the object 
(cone). 

[0281] The color of the object is modified by writing a value tn the field of the output side of the script shown In Rg. 
44 (variable name "mjcrulCotoO and routing to the material attribute, tn order to add codes for changing the color of 
the object to the script, the following codes are added to the method UnBodCBOJ. 
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Table 2 

float r(] - (l.Of, O.Of, O.Of); 

float glJ * (O.Of, X.0£. 0.0*); 

if (ev.gfttValuo()) n_outColor.BotValne (r); 

else m_outColor.3©tValuo(g) ; 



[0282] By the addition of these codes. In the emulation operation by the browser emulator 460, when the cursor of the 
mouse 262 enters the object ev.getValueO of the code becomes "true* and red fs output from the script (SC1). while 
when the cursor leaves it. ev.get\felue0 of the code becomes false" and green Is output bom the script. 

8419: Settfno of Route to h/teflgfjaj M^ ft 

[0283] Jn order to actually change the color of the object (cone). It Is necessary to perform routing from the script node 
to the material attribute. 

[0284) Figure 3S is a view of the substance of the display of the case when ■outCofor" of the script program (SC1) is 
routed to "dWuseCotor" of the material Bttrtoute (CONE1_MAT) in trie "Routs" window. 

[0285] When the user routes -cutColor* of the script node (SCI) to "diffuseCdor" of CONE1 jwr in the "Route- win- 
dow, the flow of the event of the propagation of the event tram the sensor fTouchSensor) to the script (SC1) together 
wth the routing set heretofore and further the propagation of the event from the script node to the material attribute 
(CONEI^MAT) is completed. . 

[02861 When the above work is ended. H the user depresses the "Play- button of the 'Conductor- window and movss 
the cursor of the mouse 262 onto the object (cone), the color of the object becomes red. while when It moves the cursor 
away from the object, the color of the object becomes green. 

[0287] faiths same way as when confirming the operation of the first content the backup manager 466 holds the initial 
state of the content and the viewport of the user at the start of the confirmation of the operation. When the user 
depresses the "Stop- button and the operation of the browser emulator 460 Is ended, the model editing tool 420 
restores and displays the content of the bifttaJ state held In the backup manager 466 In the "3D view* window in a state 
when it Is seen from the viewpoint of the user at the start of the confirmation of the operafjoa 
[0288] For example* when the substance of the displsy of the inula! state of the VRML content at the start of the con- 
firmation of the operation is as shown In Fig. 28 and the substance of the display of the content at the end of the con- 
firmation of operation is as shown in Fig. 31. the model editing tool 420 returns the cfisptay of the object (cone) in the 
-3D View- window to the content shown in Fig. 28 based on the inilial state held by the backup manager 466 
[0289] The operalton of the content in the conflrmallon of operation explained here is as follows. 
[0290] When the cursor moves to the object, the sensor (ToychSensor) attached to the object detects this and the 
evert is generated. The generated event is transmitted to the script node by the setting of the routing, and the script 
node executes the method, During the method, when receiving the Input event (Irue), red is set in the output field the 
color written In the output field is set for the material attribute of the object (cone) by the routing, and the color of the 
object (cone) In the three-dimensional virtual space becomes red. Sim3arty. when the cursor Is moved away from the 
object (cone), the event (false) Is transmitted from the sensor (TouchSensor) to the script node, and the method sets 
green in the field of output and changes the object (cone) to the green color. 

Clicking of Object fOonel to Mate Sound 

|0291 ] An explanation will now b a made of the case of preparing a VRML content (third content) of producing a sound 
when cteWng on the object (cone) by the mouse 262 as a third specific example of preparation of the content of three- 
dimensional virtual space (VRML content) using the content preparation software tool 4. 
[0292] Below, an explanation will be made of the work for preparation of the third content. 
[0293] In VRML 2.0, H Is possible to use a sound node to output a sound The content preparation software tool 4 has 
the function of dragging and dropping a sound node from the sound library to add the sound node to the world. 
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[0294] The work tor preparing the tnird content Is carried oul by the WlowinQ proce«s Husimled In F^. 45: 

8431: Preparing the graphtedata of the object (cone) [arranging the geometry node (cone)f 

S432: Adding a sensor [arranging a sensor node (TouchSensor)] 

S433: Arranging a sound node 

8434: Confirming the operation 

8435: Setting and routing the AudloCfip node 

8438; Confirming the operation 

10295] The operation of step 431 and step 4321s the same as with preparation of Ihe first content and preparation of 
the second content so the explanation win be omitted. Here, a name TS1" is attached to the sensor (TouchSensor). 
Next the operation of the default of the sound node Is confirmed, the modification of the attribute and routing are carried 
out, and the sound Is confirmed by clicking on fha object 

S433: Arranoemant of Sound Mori* 

10296) Figure 48 is a view of the "Scene Graph- window and the 'Attrfoute" window when arranging the sound node. 
[0297] In VRML, to output a sound, it is necessary to arrange a sound node. The conlenJ preparation software tool 4 
Is constituted so as to add a sound node by the user cCdong on the first "Sound* tab of the "Resource Lfixary* window 
shown in Rg. 9 by the mouse 262 to open the sound fcrary arid otarjping a sound ruri^ 

(0298] First the user views the "3D View* window and conflrma that nothing has been selected. When a certain object 
fe selected, the user selects "Unseted" by the pop-up menu of the "Scene Graph- window shown in Rg. 46 to instruct 
the release of the selection to the model editing tool 420. 

[0299] Further, the user confirms that the object (cone) te visible in the "3D VteW window. When it selects "Ctasslc" 
f rom the sound lixary of the "ResouraeUbrarjr window and drops this into the "30 View window, the model editing tool 
420 acids the sound node to the graphic data oi the object 

[0300] Whan the user dicta on the tree displayed in the "Scene Graph" window, fha scene graph editing too! 424 <£s- 
plays the content shown in Frg. 47 and Indicates to the user that the sound node has been added. 
(0301] In the sound node, it is possible to designate the region of the sound by a "max Back". "maxFronr. or other 
field. Note that In the default state when dropped from the Ebrary, "max Baca" - -maxFronr » 10 is set so that the sound 
Is output when the cursor of the mouse 262 enters the region. 

S434: Cortfrrmation of Operation 

[0302] The user can confirm the sound node by depressing the "Play button. In the content preparation software tool 
4, the cursor of the mouse 262 Is set to already enter the region of the sound Immediately after the sound node is 
dropped, therefore whan the user depresses the "Play" button, the set sound (classic' music in this example) is output 
[0303] Further, in the content preparation software tool 4, the ■spatlafee" field of (he sound node is set to TRUE" ki 
the default state. When moving (navigating) in the three-drnensionai virtual space by using the mouse 262 in the "3D 
View* window, the magnitude of the sound and the left and right pans change In accordance with the position of Ihe 
cursor of the mouse 262. 

[0304] Next, when the user depresses the "Stop" button of the display device 24 to return to the preparation mode 
and selects "Sound" in the "Scene Graph" window, the model editing tool 420 displays a bflnWng bounding box showing 
the region where the sensor (TouchSensor) generates the event outputtfng the sound around the object (cone) shown 
In the "3D view" window on the left side and the 'FaralielView* window on the right side as shown in Rg. 47, so the user 
can visually confirm the region of the sound • 

[0305] Further, when the user selects •Parallel View/Tip View* from the pop-up menu of tha "3D view" window, the 
model editing tool 420 threeKfimenstorraBy tfspiays the image of the object (cone) from the front surface In the "3D 
View" window on the reft side of Rg. 47 and twosflmenstonaB y displays the Image of the object (cone) seen from above 
Jnwe"ParallelView*wmdowontherighlside. 

[0306] When the user moves the viewpoint so as to see the whole object and bounding box h the "rraraBelVraw" win- 
dow shown In Rg. 48. H it depresses the shift key of the keyboard 260 and the left button of the mouse 262 (not illus- 
trated) and drags the -Parallel View" window in the downward effraction, the model editing tool 420 displays the Image of 
the object from a far away viewpoint In the "ParalteivleW window. 

[0307] When the user pushes the "Piay" button and then moves the cursor of the mouse 262 in the "3D View" window, 
a sound is output when the cursor enters the region Indicated by trie bounding box shown in Rg. 46. The output of the 
sound is stopped when tha cursor leaves this region, 1 

[0308] Rgure 48 is a view of an example of modification of the size of the region for outputting the sound shown in 
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Rg.47. 



2„ B w ****** ** 11 fe to mimerloafly designate fho region Indicated by the 

Doundlngbcsxlnthft Attribute window wswrfcrungtfwri^ 

!Larjd_Rou1inQ cf AudioCfin tfrfa 



[031 0] When adding the sound node by the above work, the sound is automatically output when the cursor of the 
mouse 262 erters Into the re#r>n of so^ 

!£m .^UTo"; °^ TTma J 1 ?' 1oop "- " TRUE " rf1h8 nod « attached to the sound nooa. 

10311 J In VRML. !L0. "startTime" ot the AudtoCip node represents the start time and outputs sound In the case of 
"^TTrna" >* 'stopTTme'. Further, ft Is also possible to repeatedly output the sound by setting -loop- - TRUE". Fur- 
ther. fn Fig. 47 and Flo, 48 r when mcc5t ication Is made so w not to give off a sound until the region indicated by the 
bounding box is clicked by the mouse 262, -startTime- - -1 Is set Further, In order to stop the output of the sound when 
the region indicated by the bounding box is clicked, the dieted time is assigned for ■etarrnme". 
10312J r^re49isBvtewofenexajTipied^ 
Sensor) to the AudtoCJIp noda, 

(031 3] For example, fn order to set the stopping of the output of the sound when the region defined by the bourxfino 
box is cocked, as shown In Fig. 48. Ihe user must select the first -AudioCfc' tab of the -ResoureeLtora ry* window attach 
a name 'ACT to the AudloClip node, and further perform the muting from touchTIme- of the sensor (TouchServ 
sor;TSl) to -startTlme- of the AudbClp nod© in the -Route" window. ^ 

S436: Corrffrrratton of Oppitttin* 

10314] When the user depresses the "Way" button by the mouse 262 and clicks the object (cone) displayed in the "3D 
View" window, the output of the sound is started by the browser emulator 460. ^ 
[03151 The operation ot the third content Is as follows. 

[031 6] When the user clicks on the object (cone) In the "3D view window by the mouse 262, the event "touchTlme" 
is generated from the sensor (TouchSensor) attached to the object In this event, the clicked time (in VRML2.0, the rel- 
ative bme from 00 fl0:00 GMT January 1 . 1970) Is transferred to 'startTime- of AudtoCtfc -starfTW is set, and the out- 
put of the sound is commenced. Note that, fn this example, the loop field of the AudioClIp node is set to "TRUE" 
therefore the sound (music) is repeatedly reproduced and output 

, ^ ,73 ^^ lth lhB 01 m *° und canncrt ^ed unless the cursor is moved to the outside of the 

region of the sound, therefore when stopping the output of the sound, the user must use the text editor 426 etc. to mod- 
ify the program so as to stop the output of the sound under predetermined conditions. 

!. 0 fI?L J^l*- 5 J* 0 *""* lhe explanation was given by taking as an example the case of preparing the 
graphic- data of a conical object, attaching a touch sensor to the graphic data, and modifying the common node flight) 

r^^ 0 «^r^ blrt ?° n1e ? prBparatk)n softwBre tod 4 of the present embodiment is not limited to 
this. Needless to say the VRML content can be prepared by using ell nodes supported by VRML 2 0 

10319) Further, the content preparation software tool 4 can handle languages for describing three-dimensional virtual 
space other than VRML by suitable modification. ^ ee-o 

Effect nf tfrw» fayjanjjgrj 

10320) According to the present invention, with the attention function, the user can obtain a display of a desired object 
— *^3^ m viewpolnt ^ B a1,enlton ****** 04 P^sent Invention Is good In interaction efficiency 

[0321) Further, according to the present Invention, the following effects are obtained. 
10322} AccoidirHjtothegraphtedategBnerati^ 

01 the present Invention, the totaBy and systematic work of the generation of the graphic data showing the shape of the 
graphic of the object in the virtual space, the position In the three dimensional space and others, the programfna of the 

/TI/ 8 ^ 0 ^ S^** «««p°ndlng work (routing) of the pointing to me mode} and the Initiation 
(start) of ihe script, can be carried out 

[0323] According to the graphic data generating apparatus, graphic data generation method, and medium of the same 
m£ B . pr !? 8nl inVenti071, the mod81 ' ^ roulin 0. a** other result of work can be Immediately confirmed. 
10324J Further, according to the graphic data generating apparatus, graphic data generation method, and medium of 
the same of the present invention, the preparation of software enabling operations In the three-dimensional virtual 
space to be performed by an irteractfve manner is made easy. 
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[0325] Further, according to Ihe graphic data generating apparatus, graphic data generation method, and medium of 
the same of the present Invention, the shape ol a three-cflmenslonaJ object displayed in the virtual space can be cor- 
rectly grasped by a two-dimensional screen display. 

{0326J Further, according to me graphic data generating apparatus, graphic data generation method, and medium of 
the same of the present Invention, it is pocsible to visually easily set the range of the valid region of a sensor generating 
an event In accordance with an operation with respect to the object and to confirm the vaid region of the set sensor and 
It is easy to confirm the operation of the event generated in accordance with an operation with respect to the sensor. 

INDUSTRIAL APPLICABILITY 

(0327) The graphic data generating apparatus, graphic data generation method, and medium of same of the present 
Invention can be used widely as authoring tods for content in a three-dimensional graphic description language 
expressing an object In a Ihree^mertsicnal virtual space. 

USTQf REFERENCES 

[0328] 

1- net work system 

10... In house net work 

100.. hard disk drive 
102... server device 

12-. Internet system 
14„. Internet provider 
16... ISDN net 

2... dlent (subscriber) system 

20- computer 
24.. display device 
26... Input device 

260.. keyboaid 
262.. mouse 

28... recording medium 

280.. floppy disk 
282... MO dak 

4... content preparation software tool 

40... graphical user interface unit (GUI) 
42... editing tod 

420.. model editing toot 
422... routing editing too) 
424... scene graph editing tool 
426... text editor 

44... scene graph data base 
46... working tod 

4 60... browser emulator 
462... file input/Output unit 
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484.. file scope management unit 
466... backup manager 

47... script preparation unit 

470.. Java emulator 
472.. Java debugger 
474-. Java compiler 



1. A graphic data generating apparatus comprising: 

a displaying means (31, 40) tor displaying a ttiree^imsnsfonal object In an editing window 

the attention processing means: 

enters an attention mode in response to a Oral predetermined operation instruction 
selects an object selected by the Instructing means, and 

vtt™ a^yv^f mWed t0 ^ Cent8r * *** to €nBble the se,ectfid «*M»be 

Z t^H C dS,a ° e ™ ratin 0 as set forth in claim 1, wherein the attention processing means ends its oper- 

ation in response to a second predetermined operation instruction, ^ 

3 ' £ appaTa,US S8t ^ in ona of claim8 1 2 - herein the attention processing means 

Is executed by an edIUng means lor preparing content * 

4 * tnT^^^ " 8 * * orth ^ any one ot darms 1 to 3, wherein said object is described by a 

VRML, that Is. a three-dJmensJonal graphic description language. ^ 

5- A graphic data generating method which prepares content In a three-dimensional virtual space by an Interactive 
manner with a displaying means displaying a tridimensional object In an edrUng™™ * 

said graphic data generating method which: 

changes to an attention mode In response to a first predetermined operation instruction 
selects an object In accordance whh a selection, and ' 

7 ' 3 Pr ° Q T?* 5h P^ 66 ""^ fn a thre^dimensionaJ virtual space by an Interact** 

manner with a displaying means displaying a three^rnensional object In an edbng window 

saw medium having a program which: 

changes to en attention mode In response to a first predetermined operation instruction, 
selects an object fri accordance with a selection, and 

a^potnf ^ 10 ^ C8mef 01 80 ^ to wabte •* """o" object to be 

8. A medium as set forth In claim 7. wherein said program is executed in a computer system. 

9. A medium as set forth In dalm 7. wherein said program Is transferred through a network including a server appa- 
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